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13 ABSTRýACT (Maxrnum 200 wiorcs)

Broadhand electromagnetic field detection and monitoring systems have been investigated in the 30 Milz - 18 GlIz
frequency range. To minimize the intrusivness of these field monitoring probes, fiber optic and electro-optic techniques
have. been employed to transmit the detected broadband information to a remote processing station. These short-haul (<o I
kin) widehand fiber optic links possess no electrical or optical amplifiers to boost the detected antenna signal which
increases the importance of constructing low noise figure transmission links. Both directly modulated (cur-rent modlulation
of injection laser diode) and externally modulated (voltage modulation of optical waveguide modulator) wideband optical
systems have been developed.

Results of anechoic chamiber tests of several electromagnetic field detection systems will be presented. The perfor-
mance of a 2 - 18 G-Iz externally modulated system will be presented which consists of a bruadband cavity-backed spirail
antenna, an optical waveguide modulator, a 1.32 pim Nd:YAG solid state laser, single-mode optical fiber, and a high-speul,(
photodioide. Operation with both Ill-V semiconductor based] and lithium niobate based optical waveguide modulators have
lieen investigated and compared for the exernally modulated system. An rms electric field sensitivity of 15 4V~m and a
Spurious free dynamnic range of 102 d113 in a I Ilz resolution bandwidth have been measured with this 2 - 18 G,1l7 fil4d
deýtection system. The performance of a 30 Mf~z - 500 Mh~z directly modulated system will also he present(,( which c-onsists
of a broadband VIIFIUJIIF antenna, a laser dliodle, single-mode optical fiber, and a photodiode. For each field sensing Wiys-

tern, theý freque~ncy response, electromagnetic field sensitivity, dlynamic range,, as well as environMental stability are
ri -ortefI. Thre ad vantages. anrd disadvantages of hot h the (Iirectly mod ulIatedl anl e~xternally m odulola te IeIct ro-opt ir feicif

ditteetiona syste~ms will lie discussedl.
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REMOTE MULlI-OCTAVE ELECTROMAGNETIC FIELD
MEASUREMENTS USING ANALOG FIBER OPTIC LINKS

S.AN Plppert', M..l Berry, S.M. Hlart, RJ. (iazi, and ST. li

Research, l)evelopment, Test and bvaiuation Division
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Broadband electromagnetic field detection and monitoring systems
have been investigated in the 30 M11z - 18 Gliz frequency range. To
minimize the intrusiveness of these field monitoring probes, fiber optic and
electro-optic techniques have been employed to transmit the detected
broadband information to a remote processing station. These short-haul
( < I kin ) wideband fiber optic links possess no electrical or optical
amplifiers to boost the detected antenna signal which increases the impor-
tance of constructing low noise figure transmission links. Both directly
modulated (current modulation of injection laser diode) and externally
modulated (voltage modulation of optical waveguide modulator) wideband
optical systems have been developed.

Results of anechoic chamber tests of several electromagnetic field
detection systems will be presented. The performance of a 2 - 18 GHz
externally modulated system will be presented which consists of a broadband
cavity-backed spiral antenna, an optical waveguide modulator, a 132 fam
Nd:YAG solid state laser, single-mode optical Fber, and a high-speed
photodiode. Operation with both 1I1-V semiconductor based and lithium
niobate based optical waveguide modulators have been investigated and
compared for the externally modulated system. An =ms electric field
sensitivity of 15 ,WV/m and a spurious free dynamic range of 102 dB in a 1 Hz
resolution bandwidth have been measured with this 2 - 18 GHz field detection
system. The performance of a 30 MHz - 500 MHz directly modulated system
will also be presented which consists of a broadband VHF/UHF antenna, a
laser diode, single-mode optical fiber, and a photodiode. For each field
sensing system, the frequency response, electromagnetic field sensitivity,
dynamic range, as well as environmental stability are reported. The
advantages and disadvantages of both the directly modulated and externally
modulated electro-optic field detection systems will be discussed.
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